The purpose of this study is to explore Jordanian nurses' knowledge and attitudes regarding pain assessment, and barriers to intervention at different hospitals representing health care sectors in Jordan. A descriptive cross-sectional design was used in this study utilizing self-administered questionnaires to collect data from nurses working in public, University-affiliated, and private hospitals located on the north, mid, and south of Jordan using Nurses' Knowledge and Attitudes Survey Regarding Pain, (n = 439). The mean of total correct answers on the 32 knowledge questions was 13.39 (SD = 4.31). Nurse-related barriers to effective pain management include patient history of alcohol abuse or drug addiction, and nursing staff reluctant to contact physician for analgesic order. Nurses working in surgical units, employed at private hospitals, holding a master degree, or who attended educational course or program scored significantly higher than other nurses. The results demonstrated knowledge deficit and attitude and that nurses underestimated and undertreated patients' pain. Serious efforts should be taken in nursing schools and hospitals to prepare nurses and equip them with comprehensive knowledge tools to assess and manage pain appropriately.
Introduction
Pain is a complex phenomenon that is a lived experience by most of the hospitalized patients [1] [2] , causing more suffering, slower recovery [3] , higher rate of complications, anxiety, sleep disturbance and lower quality of life [4] . Ineffective pain management can affect patients' physiologic, psychological, and financial status [5] [6] [7] . In 2011, the Institute of Medicine (IOM) declared that pain was in undertreated condition in the United States [8] . Therefore, healthcare providers started to have interest in pain management, and the Joint Commission on Accreditation of Healthcare Organizations (JCAHO) included pain in the definition of vital signs [9] .
Despite the vast increment in the body of knowledge, richness of research, and technological advancement, hospitalized patients are still having unnecessary pain suffering [10] - [12] , and that pain is still undertreated, for instance, the European Association of Palliative Care reported that 43% of Swedish cancer patients suffered from pain, and 18% of them did not receive any pain medication even though they graded their pain as moderate [13] . Not only that pain is a common symptom that is considered as a pre-existing complaint in the intensive care units [14] and a common problem in the emergency departments [15] , many reasons were suggested for this phenomenon of pain under-treatment including healthcare providers' suboptimal education, inadequate pain assessment, lack of knowledge regarding pain medications and other pain management approaches [16] .
Among healthcare providers, nurses are 24-hour responders to pain and pain management, and they have a crucial role in pain management through effective pain assessment, proper implementation and evaluation of pain management interventions [17] . To be effective, nurses need sufficient knowledge and positive attitudes [18] , and attribute as much priority to pain management [19] . However, nurses are confronted with barriers to effective pain management, which are challenging and often not clearly identified [20] [21] .
Nurse-related barriers include heavy workload, lack of time, patients' inability to cooperate [22] , nurses' limited authority, limited nurse-patient relationship, and disturbance of pain management interventions [23] , inadequate time for health teaching with patient, inadequate time to deliver non-pharmacological pain relief measures, staff reluctant to administer opiates and fear of pain addiction side effect on patients [20] . However, the lack of knowledge regarding pain management was the most important. For instance, nurses' average knowledge score was 47.7% in Hong Kong using the Nurses Knowledge and Attitudes Survey (NKAS) [18] , 53.4% in Taiwan [24] , 73.8% in North Ireland [25] , 76% in USA [26] , 77.2% in Turkey [27] , 55% in Italy [28] and 48.3% in Jordan [29] . Knowing that the passing score for the NKAS is 80% [17] , the above-mentioned figures indicate a severe deficit in nurses' pain management knowledge.
Jordanian patients reported relatively higher levels of pain compared to other countries [30] . Also, Jordanian patients in the intensive care units ranked pain as the second most stressful stressor; having tube in nose or mouth was the first [31] . Nurses in Jordan were found to have a lower level of pain management knowledge than that reported worldwide [29] . In Jordan, the role of nurses in pain management is to fulfill physicians' orders with no obvious guidelines [32] .
Limited information is available and few studies assessed Jordanian nurses' knowledge and attitudes regarding pain management. Those studies had certain limitations including using qualitative research approach [32] , including small sample sizes [29] , including nurses from one hospital or from one or two nursing specialty [30] . Such limitations hinder the generalizability of the results, and call for additional studies to assist in filling the gap in this important field of patient care. Therefore, the overall aim of this study is to explore Jordanian nurses' knowledge and attitudes regarding pain assessment and intervention at different hospitals representing health care sectors in Jordan. Specifically this study attempted to answer the following research questions: 1) What are the current nurses' knowledge and attitudes of pain assessment and intervention? 2) What are the identified influencing barriers to effective pain assessment and intervention? 3) What is the relationship between nurses' knowledge and attitudes regarding pain management and their demographic characteristics?
Method

Design
A descriptive cross sectional design was used in this study utilizing a questionnaire for data collection about nursing knowledge and attitude regarding pain assessment and intervention.
Sample and Setting
The target population of this study was Jordanian registered nurses working in one of the following clinical areas/units: medical, surgical, intensive care units (ICU), orthopedic, pediatrics, oncology, and emergency room (ER). There were no limitations for age, year of experience or type of employment (full or part time). Participants were selected using a non-probability, convenience-sampling plan. Data was collected from nine hospitals located at the north, mid, and south of Jordan to provide national representation. Selected hospitals were large hospitals representing the major three health care sectors in Jordan (public, University-affiliated and private). A total of 745 questionnaires were distributed and 439 returned with response rate 59%. The calculated sample size was done using G power software, in which the estimated sample was at least 432 nurses.
Instruments
The Nurses knowledge and Attitudes Survey Regarding Pain (NKAS) tool originally developed by McCaffery & Ferrell in 1987 was modified with permission by Al-Shaer, Hill, & Anderson [33] . Data regarding level of pain knowledge and attitudes were collected using a modified version of the NKAS [33] . The NKAS is a closed-answer questionnaire which composed of 21 true or false statements, 7 multiple choice items, 2 case studies with 2 multiple choice item each, and 10 questions address possible barriers to effective pain management in nurses' care area for a total of 42 questions. The modified tool excluded 6 caner pain questions. The reason why these items excluded is to eliminate any advantage oncology nurses have over the rest of the sample. A previous research finding shows a higher knowledge scores in favor of nurses who are working on oncology wards. The NKAS has well established psychometric properties. Test-retest reliability was also established (r > 0.80) and internal consistency reliability was established (alpha r > 0.70). It has been recommended to avoid distinguish items a measuring either knowledge or attitudes due to the overlap in some item, and to report the percentage of correct responses [34] . Correctly answered scores given "one" and incorrect or unanswered item given "zero"; total score ranged from (0 -32). Participant's score calculated by dividing the total number of correctly answered items by the total number of items (X/32). Demographic data were collected using a researcher's designed questionnaire developed for the purpose of this study. It included sections covering demographic information, educational background, and clinical unit. The data were also include age, gender, employment setting, and term of employment. Also, Nurses were asked to mention if any educational programs or courses previously received in relation to pain management.
Procedure
Closed-answer questionnaires were distributed by hand to the different assigned clinical areas and the participants were asked to complete and return the questionnaire in sealed envelopes to the head nurse office in each assigned area. All participants were given information about voluntary nature of the study participation. A member of the research assistant team provide an oral and written presentation concerning conditions of participation in the study to groups of interested nurses from each of the selected units. At the end of the oral presentation, the research assistant invited nurses to participate in the study, answer any questions, distribute questionnaire to interested persons, notified participants that they can select free time to complete the questionnaires and to use a private room available for completion of the questionnaires. Time to recollect the questionnaires were arranged individually from each clinical unit.
Ethical Consideration
The approval from the Institutional Review Boards (IRB) at our academic institution and the selected hospital were obtained. Each participant was provided information about this study explaining the purpose and voluntary nature of participation and that they could withdraw at any time. Participants' were assigned a code number by the researcher, in lieu of their name and hospital, on the questionnaires. There were no identifiable names collected from the nurses and all data kept confidential in private closed cabinet at the principal investigator' office.
Results
Characteristics of the Nurses
Data was collected from 9 hospitals located on the north, mid, and south of Jordan. A total of 439 nurses participated in this study and completed the questionnaires (59%), which were analyzed. Nurses from the private sector returned the greatest percentage of the surveys (73%), compared to nurses from university-affiliated and public sectors, who had a response rate of (61%) and (36%) respectively.
The majority of the nurses who responded were aged between 18 -25 years (33.7%), between 26 and 35 years (27.6%). More female nurses (54.2%) than male nurses (44.8%) were completed the surveys. The participants were predominantly have (1 -5) years of experience (n = 213, 48.5%), and the majority indicated that baccalaureate degree in nursing as highest education (n = 365, 81.1%). The sample demographic characteristics are presented in Table 1 .
Nurses Knowledge of Pain Management
Regarding nurses' knowledge of pain management issues, the mean of total correct answers on the 32 knowledge questions was 13.39 (41.84%) (SD = 4.31). The lowest score was 8, and none of the participants correctly answered all questions; range of correct answers was 25.0% to 65.6%. Table 2 shows the percentage of correct responses for the true/false questions of the knowledge section of the survey. As can be seen in this table, participants were more likely to answer correctly questions concerning the influences of individual characteristics on pain perception, side effect of opioids, nurse role in pain management, and patient self report of pain (items 6, 13, 18, 19 & 20 respectively). Table 3 contains a breakdown of the percentage of responses of the multiple-choice questions. As can be seen, almost half of nurses chose correctly the intravenous route as the route of choice for the administration of opioid analgesics for brief, sever pain of sudden onset (50.6%); only (18.9%) of the nurses surveyed correctly indicated that they believed that analgesics for post-operative pain should initially be given around the clock on a fixed schedule. Furthermore, only 125 nurses considered the patient as the most accurate judge of the pain intensity (28.5%). Regarding case studies questions answers, nurses were relatively scored correctly in assessment part than management part. The knowledge questions were grouped into five discrete categories in order to investigate whether the deficits displayed were indication of different aspects of pain management. The specific areas of knowledge included pharmacology, non-pharmacology, assessment, addiction, and patient variables. Results showed that nurses displayed the lowest level of knowledge for assessment (33.2%), and highest level of knowledge for patient variables (59.1%).
A one-way ANOVA was performed to examine whether nurses' knowledge scores were statistically significant when compared based on clinical areas where they practiced. Analysis of variance showed that the type of clinical area on pain knowledge scores obtained was significant, F(6, 434) = 8.36, P < 0.001. Post-hoc analysis revealed that nurses working in a surgical unit knew significantly more about pain assessment and management issues (P = 0.008). Also, the analysis revealed that knowledge did not vary according to employment duration in the clinical unit, F(4, 431) = 1.371, P = 0.21.
The analysis investigating whether nurses' age influenced level of knowledge across the five areas of pain management showed that age did not have an effect on specific area of knowledge, F(4, 429) = 1.662, P > 0.05. Kruskall Wallis analysis was completed to investigate the effect of employment setting (type of hospital) on the specific area of pain management. A significant main effect was found for employment setting. Post-hoc comparisons showed that nurses employed at private hospitals knew significantly more than nurses employed at public and University-affiliated hospitals (P < 0.001).
Nurses with a master degree scored higher than those with baccalaureate degree or associated degree (P = 0.001). Also, Mann-Whitney U test conducted to examine the effect of attending educational course or program on nurses' knowledge of pain assessment or management, nurses who attended educational course or program significantly scored higher than those who had not attend (P < 0.001).
Surveyed nurses report possible barriers to effective pain management. Results showed the following percentages as it has never been a barrier that patient were reluctant to report pain, patient were reluctant to take opiods, and nurses were reluctant to give opioids (36.9%, 28%, and 27.1% respectively). While it is always been a barrier the items: patient history of alcohol abuse or drug addiction, and nursing staff reluctant to contact physican for analgesic order (64% and 31%, respectively), Table 4 .
Discussion
This study used a descriptive cross-sectional design to examine Jordanian nurses' knowledge of pain management. Principle of justice mandates that all patients should be free from pain. Current findings from this national study maintain the concern of inadequate knowledge and attitudes regarding pain assessment and management. Despite remarkable growth in knowledge and strategies in pain assessment and management, improvement in nursing knowledge and care has not occurred. This deficit can be considered as a barrier to appropriate management.
Jordanian nurses in this study demonstrated deficits in their level of knowledge regarding pain management. The mean correct answer is 13.39 (41.84%) of questions. In general, the surveyed nurses displayed the least amount of knowledge about the assessment of pain, but showed a more comprehensive understanding of the need to vary pain management practices to suit the needs of individual patient (i.e. increased knowledge in area of patient variables). Furthermore, result revealed that nurses have deficits in their knowledge of pain management principles, these deficits appear to be larger than those found in previous studies [24] [28] [35] and less than those found in other studies [27] [36] . Inadequate knowledge of pain assessment and management may be attributed to insufficient educational preparations presented to nurses during their school education. However, nursing educators have to be experts in teaching and training students in these subjects [36] . Educational curriculum should be revised to establish standards and competency in pain assessment and management subjects. Duration and content of these subjects should be adequate [35] and incorporate pharmacological, non-pharmacological methods of reliving pain [25] .
Items were nurses scored higher were concerned with patients' variables, and side effect of opioids, similar results reported by Italian and Turkish nurses [28] and [37] , respectively. Also, the effect of culture and religious beliefs on patient perception of pain was among the highest score; this can be attributed to the social system Jordanian nurses work within as 97% of population are Muslims as they believe that suffering is a test from God and a person should tolerate his/her pain and hide it from others.
Nurses report a relatively higher score in the item "patient's self report of pain is the most reliable indicator of pain", and this results were consistent with previous studies [18] [24] [27] . In this study, 28.5% of the sample answered correctly that patients statement and perception as the most accurate judge of pain intensity. This finding was assured by an earlier work [38] . Regarding areas of pain management knowledge, nurses scored lowest in "assessment" area in this study, this can be related to inadequate preparations in school, lack of pain assessment tools, and lack of continuing education courses on pain assessment and management. Reference [27] found this weakness with Turkish nurses. Reference [39] found that nurses, whom trained to use pain assessment tools, use it in 93% of the time.
Employment setting was found to influence pain management knowledge. Nurses from private sector hospitals displayed a significant more knowledge regarding areas of pain assessment and management. This can be attributed as private hospital policies and regulations are well-developed in term of patient care and quality of care. Also, it is worthy to mention that in private hospitals patient-nurse ratio is within acceptable level which allow more time for nurses to care for their patients, more continuing education courses are offered to improve nursing care quality, and that patient's satisfaction is a priority; while public and University-affiliated hospitals have less concern regarding these issues. Nurses who worked in surgical units scored relatively higher than nurses worked in other units. This can be explained as those nurse have enough experience to care for patients on pain either before or after surgeries while nurses in other units focus on disease processes and patients hemodynamic [18] [27] [40] .
It was obvious that baccalaureate degree holder registered nurses scored higher than diploma or associated degree nurses, as they are more educated and as they are more responsible in assessing pain and providing appropriate management, positive correlation reported in different studies [24] [27] [41] . However, other studies found no significant difference based on education [18] [28] . A total number of 154 participants (35.1%) were attended an educational programs or courses without any specification regarding the time and period of that program or course. However, they scored significantly higher than those who had not attend, similar results reported in previous studies [28] [42] [43] . Providing staff with adequate and continuing educational materials and information will improve their knowledge level and probably will have effect on their attitude and behavior [44] - [46] [27] .
Possible barriers were identified in this study. The most frequently "never been a barrier" was the item Patient were reluctant to report pain, several literature reported that patients were reluctant to interrupt busy nurses, and they were hesitant to request analgesia [16] [44] . Other barriers reported less frequently were that patients were reluctant to take opioids, and nurses were reluctant to give opioids, positive correlation was reported by different studies [16] [20] . References [26] [46] [47] ascertain that nurses don't always administer all available analgesia due to knowledge deficit or attitudes or fear of addiction [48] . The study found that "it is always been a barrier" two items: patient history of alcohol abuse or drug addiction, similar findings reported in other studies [49] . The second barrier was nursing staff reluctant to contact physician for analgesic order, Reference [44] described this as chasing-down physicians as it was difficult to contact them [20] . The late barrier affirms the need to institute teamwork between professional as each member take responsibility to provide quality care and lessen patients suffering.
Limitation
One limitation was identified in the study, the NKAS questionnaire need to be updated to include evolving issues of pain assessment and management field.
Recommendation for Nursing Education
An early message indicated that pain is a neglected topic in nursing education program [17] . Based on the findings of this study, the following recommendations regarding education are made. First, because educational efforts directed at nurses seem to have contributed to improving their knowledge about pain management, there is justification for the continuation of these efforts. As a whole, it appears that the longer nurses are exposed to correct information about pain management, the better their knowledge levels becomes. Educators and nursing faculty need to be well-equipped with pain assessment and management related knowledge, and to motivate students to learn more about pain.
Second, to maximize the impact of educational courses about pain management, the content of both basic and educational nursing programs (nursing curriculum at universities), needs to be examined critically for relevance and accuracy. Third, clinical practice guidelines regarding various pain management areas in each hospital unit appear to be helpful and should be relied upon in both basic and continuing educational courses to provide current and accurate information.
Implication for Nursing and Health Policy
Pain management is critical issue for patients; they still suffer from inadequate pain management. There is a need for organizational and political commitment to improve patient care. Availability of enough nursing staff is crucial for any new plans or change as nurses are the cornerstone for any care plan. It is important for nurses to have knowledge and expertise to provide standardized painless care and this can be acquired through regular continuing education in pain assessment and management. Healthcare administrators have to provide continuous support for such efforts though arranging voluntary and mandatory in-service educational programs. On the other hand, hospitals should adopt and implement pain assessment and management protocols and tools based on recent clinical guidelines and evidence-based practice. Administrators have to encourage creating pain management teams and emphasize the importance of collaborative and supportive relationships between team members. Finally, research should be employed to examine the effectiveness of such educational programs and protocols and to create creative guidelines of pain assessment and management.
Conclusion
This study provided important information about Jordanian nurses' attitude toward pain assessment and management. The results demonstrated knowledge deficit and attitude; nurses underestimated and undertreated patients' pain. Serious efforts should be spent in nursing colleges and hospitals to prepare nurses and equip them with comprehensive tools to assess and manage pain appropriately.
